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Endovascular retrieval of a TrapEase permanent
inferior vena cava filter from the aorta
Sailen G. Naidu, MD,a William M. Stone, MD,b John P. Sweeney, MD,c and
Samuel R. Money, MD,b Scottsdale, Ariz
Intra-aortic inferior vena cava filter placement is a rare event. We describe a case in which a permanent vena caval filter was
retrieved from the aorta with endovascular techniques. Knowledge of filter design, catheters, and available wires is
important to perform this procedure safely. ( J Vasc Surg 2012;55:237-9.)
T
s
u
B
f
a
a
t
F
e
w
sCASE REPORT
A 43-year-old man was referred for consultation regarding a
permanent inferior vena cava (IVC) filter that was placed within the
aorta at an outside institution. Six weeks earlier, the patient was in
a biking accident that resulted in upper and lower extremity
injuries. He was wheelchair bound and had a deep venous throm-
bosis in the left lower extremity 2 weeks after the accident. Because
of his extensive injuries and the potential risk of pulmonary emboli,
an IVC filter was placed. Details of the insertion from the outside
facility were not available; however, imaging at the time of place-
ment showed that the filter was placed inadvertently in the infra-
renal aorta. The operator recognized the intra-aortic placement
and proceeded to place an additional filter in the infrarenal IVC.
The information given to the patient showed that the filter was a
nonretrievable (permanent) vena caval filter (TrapEase; Cordis
Corp, Miami, Fla).
After the procedure, the patient received anticoagulation
treatment with warfarin. He presented to our institution 4 weeks
after filter placement. He had no claudication symptoms and no
evidence of ongoing venous thrombosis. Removal of the intra-
aortic filter was believed to be prudent given the potential risk of
thromboembolic complications from the filter and the young,
active status of the patient. Treatment options included observa-
tion with anticoagulation (warfarin or other antiplatelet therapy),
open filter removal, or endovascular filter retrieval. Although the
filter is designed to be nonretrievable, a cautious attempt at re-
trieval was believed to be the best option and an endovascular
approach was undertaken.
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After instillation of general anesthesia to the patient,
urgical cutdown was performed in the right groin, where-
pon a 16Fr sheath (Check-Flo Performer; Cook Medical,
loomington, Ind) was inserted into the right common
emoral artery. Percutaneous access to the left brachial
rtery was gained through ultrasonographic guidance, and
n 8Fr-long sheath (Super Arrow-Flex; Arrow Interna-
ional, Reading, Pa) was advanced into the abdominal aorta
ig 1. A wire hooked around the filter apex from above. Both
nds of the wire exit the left brachial 8Fr sheath. From below, a
ire has hooked an inferior strut, with both ends exiting the 11Fr
heath.o a level proximal to the TrapEase filter. A deflectable
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January 2012238 Naidu et alcatheter (Venture; St Jude Medical Inc, St Paul, Minn) was
used to hook the superior apex of the filter. Through this
catheter, a 0.014-inch guidewire (Pilot 50; Abbott Vascu-
lar Inc, Santa Clara, Calif) was inserted and looped through
the apex of the filter (toward the 8Fr sheath). The free end
of this wire was then captured with a 25-mm gooseneck
snare device (Amplatz; ev3, Plymouth, Minn) and pulled
out of the 8Fr sheath such that the wire was hooked around
the apex and both ends of the wire were exiting the brachial
sheath.
From the femoral artery, a similar technique was used.
An 11Fr-long sheath (Super Arrow-Flex; Arrow Interna-
tional, Reading, Pa) was placed through the 16Fr sheath. A
Venture catheter was used to hook the inferior aspect of the
filter and a 0.014-inch Pilot 150 wire was advanced
through the catheter up and over the apex pointing in the
caudad direction. This portion of the procedure was tech-
nically demanding, and although we attempted to hook the
apex of the filter, a strut in the lower half of the filter was
hooked. The free end of the wire was captured using a
25-mm Amplatz gooseneck snare and pulled through the
11Fr sheath (Fig 1). Both ends of the wire were then
exiting the 11Fr sheath from the femoral artery.
After the wires were secured to the superior and inferior
aspects of the filter, gentle retraction was held on the wires
from above and below in an effort to elongate the filter,
release the barbs from the wall of the aorta, and prevent
movement. As tension was placed proximal and distal con-
comitantly, the filter sprung shut and collapsed (Fig 2).
With traction maintained, the 8Fr sheath was advanced
Fig 2. A,Gentle retraction was held from above and bel
sheath was advanced slowly over the superior barbs. B, T
the 8Fr sheath in an intussusception fashion. The filter aover the filter, covering the superior struts. The 11Fr sheath eas advanced over the 8Fr sheath in an intussusception
anner. From below, the filter and all wires were removed.
he filter was examined on the operating table. A pigtail
atheter was placed from the brachial approach and digital
ubtraction angiographic imaging performed.
After the procedure, the patient had symptoms of left
rm pain and paresthesias with diminished distal pulses. He
equired surgical exploration for removal of thrombus at
he puncture site. He subsequently had recovery of blood
ow to the hand and had an uneventful postoperative
onvalescence. The patient was treated with clopidogrel for
months postoperatively.
ISCUSSION
The indication for the original filter placement was not
ntirely clear. Presumably, the patient was believed not to
e a candidate for anticoagulation. However, after place-
ent of the intra-aortic filter, he received warfarin treat-
ent. In addition, at our institution, a retrievable filter
ould have been placed in this young trauma patient.
Intra-aortic IVC filter placement has been described in
revious case reports.1,2 In most reported cases, lack of
ecognition of intra-arterial cannulation was found to be
econdary to inadequate imaging. In the majority of these
ases, contrast images were inverted on the monitor such
hat the contrast medium appeared to flow cephalad and,
epending on orientation, flow was right of the vertebral
olumn.
In theory, long-term complications regarding an intra-
ortic IVC filter would include thrombosis of the aorta or
collapse the filter and prevent filter movement. The 8Fr
Fr sheath was then advanced over the inferior barbs and
e wires were removed from below.ow to
he 11mbolic disease because the filter acts as a nidus for throm-
t
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into the aortic wall, with possible pseudoaneurysm forma-
tion. However, scant medical literature is available regard-
ing the natural history of this rare event. In one case, an
intra-aortic filter was left in place for 4 years with no known
sequelae.1 The patient in that case received aspirin treat-
ment to prevent embolic disease.
Other options were considered before endovascular re-
trieval of the filter in our patient. An open surgical approach
would involve freeing both the superior and inferior barbs
from the intima before filter removal. This procedure poten-
tially could be performed with a longitudinal arteriotomy;
however, the potential for aortic reconstruction or patch clo-
sure does exist. In this youngman, the risk of impotence after
aortic surgery would be another consideration.3
Endovascular retrieval of an intra-aortic Greenfield
(permanent) filter has been described by Xenos et al.2 In
their report, a similar technique was used with a right
femoral artery cutdown and the placement of an 18Fr
sheath. Two snare devices were required to constrain the
device from below and recover the filter into the sheath.
Many techniques have been described for endovascular
retrieval of permanent filters from either the venous system
or the heart.4-7 The technique used for the present case was
similar to that described by Nutting and Coldwell,7 in
which a permanent TrapEase filter was removed from the
IVC 3 days after implantation. Because the TrapEase filter
Fig 3. Distortion caused by sheath and wire combination. Use of
a 0.035-inch wire (left) caused the 8Fr sheath to flatten, or “fish
mouth.” This flattening effect would not allow filter retrieval. Use
of a thinner, 0.014-inch wire (right) did not cause the sheath to
flatten.has barbs on its superior and inferior portions, both por- Sions must be covered before the filter is removed. The
ases were similar in that both required covering the supe-
ior and inferior struts before removal. An intra-aortic
emoval adds the complexity of working with smaller
heaths and more challenging vascular access.
An important step in a successful outcome is the various
heath and wire combinations in vitro on the back table.
ot all wires were capable of forming the loop required for
ooking the filter. In addition, some wires tended to de-
elop added outward tension, which caused the sheath to
atten—or “fish mouth”—when the sheath was advanced
ver the wire (Fig 3). This flattening effect did not allow the
lter to be retrieved into the sheath. For example, a 0.035-
nch hydrophilic wire would deform the sheath, but a
.018-inch hydrophilic wire was flexible enough to allow a
oop formation without changing the shape of the sheath.
In retrospect, a surgical cutdown on the right groin was
ot necessary. The largest sheath actually required was
1Fr. Hence, the case could have been done completely
ercutaneously.
Clopidogrel was prescribed after the procedure to pre-
ent any thromboembolic disease that may have occur-
ed because of subclinical injury to the aortic intima. On
ollow-up, the patient had no evidence of lower extremity
mbolic disease.
ONCLUSION
In conclusion, the natural history of intra-aortic vena
ava filter placement is not known.We present a rare case of
n intra-aortic TrapEase permanent filter removal with
ndovascular techniques. Knowledge of filter design and
reprocedural planning are critical to performing this pro-
edure safely.
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